The exercise and diet habits of New Zealanders are most recently documented in the 1996/7 New Zealand Health Survey and in the 1997 National Nutrition Survey. 4, 5 The results of these large national surveys are complemented by smaller studies of the exercise and diet habits of middle-aged and older adults that have largely been carried out in or around Auckland and Dunedin. [6] [7] [8] [9] [10] [11] The results of such studies are indicative of the extent to which people's lifestyle reflect the public health messages in New Zealand.
The present study provides an insight to the awareness of national health promotion agencies and their health promotion messages of a highly selected group of New Zealanders over 40 years.
Methods
This study reports the baseline data collected from three dietary intervention studies in people over the age of 40 years conducted at the Milk and Health Research Centre during 1998 and 1999. Ninety people were recruited into these studies through advertisements in the Massey University Newsletter or through local newspapers and radio advertisements. An additional 14 people who did not take part in an intervention study were recruited from Massey University.
Therefore, a total of 104 people (41 men and 63 women) were included in the present study. The individuals were drawn from Palmerston North, Levin, Foxton and Feilding, as well as rural communities within an approximate 50 km radius of Palmerston North. Three people were Maori, but all the other participants were of European origin. The Massey University Human Ethics Committee approved the study.
Bodyweight was measured using a beam balance (Detecto, Cardinal Scale Manufacturing, MO, USA) to the nearest 0.2 kg, standing height was measured using a stadiometer (Institute of Fundamental Sciences, Engineering Services, Massey University, Palmerston North, New Zealand) to the nearest 0.1 cm. Central obesity was assessed by calculating the waist-to-hip ratio from measurements of waist and hip circumference using a non-stretch tape measure, with measurements recorded to the nearest 0.1 cm.
Dietary intake was assessed by 24-h recall. The macroand micronutrient intakes were derived using the New Zealand Food Composition Table, which were accessed using nutrient analysis software (FOODworks v2; Xyris Software, Highgate Hill, Australia). Underreporting was identified by comparing the reported energy intake with basal metabolic rate calculated by Schofield's equation using measurements of height, weight and age. 12 Habitual physical activity was assessed in 81 of the 104 people, 44 men and 37 women, using a physical activity questionnaire. 13 This questionnaire asks subjects about the type, frequency and intensity of exercise that they do.
We assessed the participants' knowledge and awareness of public health messages in New Zealand using a questionnaire, which was mailed out to all the people after they had attended the laboratory. Sixty-nine questionnaires were returned. The questions are shown in Appendix I.
Data are presented as mean ± standard error of the mean (SEM).
Results

Physical characteristics and food intake
The physical characteristics and food intake of the participants are shown in Tables 1 and 2 . They are compared with data from the 1997 New Zealand National Nutrition Survey.
Habitual physical activity
The volunteers spent 1.2 ± 0.2 h/weekday engaged in vigorous activity (for example, digging in the garden, strenuous sports or brisk walking) compared with 1.5 ± 0.2 h/weekend day (NS; t-test). They spent 4.0 ± 0.3 h/weekday doing moderate intensity activity (for example, housework, golf or bicycling on level ground) and 4.3 ± 0.3 h/weekend day (NS). They spent more time involved in light activity (for example, office work, driving a car, standing) on weekdays than they did on weekend days, 5.1 ± 0.3 h/weekday versus 3.9 ± 0.3 h/weekend day (P < 0.01). However, they spent a similar amount of time sitting (for example, reading or watching TV) on weekday and weekend days, 5.7 ± 0.3 h/ weekday compared with 5.3 ± 0.3 h/weekend day (NS). They slept or reclined for less hours/day on typical weekdays, 7.7 ± 0.2 h/weekday compared with 8.4 ± 0.2 h/weekend day (P < 0.01).
Most of the subjects thought that they were not doing enough exercise to keep healthy. One-third (33%) of the men and one-half (54%) of the women thought they should do more exercise. A high percentage of people, 64% of the men and 43% of the women, did not know whether they were doing enough exercise to keep healthy.
Awareness of health promotion messages
Of the eight public health organisations listed, the ones that were best known were the Hillary Commission, Ministry of Health, The Heart Foundation and the Cancer Society. Overall, 96% of the group had heard of these organisations, and 91% of the group had also heard of the YMCA. However, only 42% had heard of the Dietetics Association, 30% had heard of the Nutrition Foundation and 4% had heard of the Agencies for Nutrition Action.
Most people were aware that The Heart Foundation and Cancer Society have health messages, 84% and 66% of the group, respectively. However, only about half the group was aware that the Hillary Commission and the Ministry of Health have health messages, 55% and 49% of the group, respectively. Approximately one-third of the group (36%) were aware that the YMCA has a health message, but there was much less awareness that health messages are promoted by the Dietetics Association (13%), Nutrition Foundation (11%) and Agencies for Nutrition Action (1%).
Overall, the group had very low awareness of what the majority of the organisations' messages were. The Hillary Commission's health message was the most well known, with 17% of the group correctly stating that the Hillary Commission recommends 30 min of moderate exercise per day, on all or most days of the week. However, there was better awareness of the general idea about their messages, rather than the specific message. Around half of the participants have a general idea about the health messages promoted by the Heart Foundation (68% of the group), Cancer Society (59%), the Hillary Commission (49%) and the Ministry of Health (41%). Less than one-quarter of the group had the general idea of the health messages promoted by the YMCA, Dietetics Association, Nutrition Foundation, and Agencies for Nutrition Action.
About half the group were aware of the Pick the Tick (43%), 5 + a day (64%) and about one-third of the group were aware of the Food and Nutrition Guidelines (32%) and the 'Push Play' programme (32%). However, only one-fifth of the group were aware of the Green Prescription or the Fit Food Challenge.
Discussion
These data were collected from people who were selfselected subjects for studies that included an assessment of habitual physical activity and food intake. Therefore, these individuals were not randomly selected and were not recruited to be representative of New Zealanders over 40 years. Indeed, 84 of the people in this study also completed a self-reported assessment of health (data not shown) using the Medical Outcomes Study Short Form 36 (SF36), in which they scored higher than the national norms produced from the New Zealand Health Survey. 4, 14 Therefore, this group of people seems to have been in better general health and this may be associated with better awareness of health issues, than would be typical for their peers. Indeed, the baseline body composition data suggest that, compared with the national average, there is a lower incidence of overweight and obesity in this group of people.
Virtually all of the participants that completed the habitual activity questionnaire were meeting the Hillary Commission recommendation of 30 min or more of moderate level activity on all or most days of the week. This compares favourably with the results of the 1996/7 New Zealand Health Survey in which only 61% of a nationally representative sample of people was able to meet these guidelines. 4 Similar results to those of the 1996/7 New Zealand Health Survey have been reported in smaller studies. 7, 15 In a study of the prevalence of physical inactivity in people over 60 years, it was found that approximately half the participants did not participate in any leisure time physical activity (bowls, walking, exercise class) and 16% did not do any physical activity. 7 The Auckland Heart and Health Study, which involved men and women aged 65-84 years, showed that half the group engaged in regular moderate leisure time physical activity. 15 Overall, the New Zealanders in the present study met or exceeded the NZ and Australian guidelines for nutrient intakes, despite the high level of underreporting. Therefore, they appear to have a balanced healthy diet. However, there are a number of limitations in using a single 24-h dietary recall to assess habitual food intake, including differences between weekday and weekend food intake, and estimating portion size. There was a high incidence of underreporting food intake in this group. Using a cut-off for energy intake of 1.4 × basal metabolic rate (BMR), we estimate that 46% of men and 46% of women were underreporting energy intake. 16 We did not adjust our data to correct for underreporting so that they could be compared with the results of the 1997 National Nutrition Survey. 5 The incidence of underreporting is not stated in the 1997 National Nutrition Survey. However, using the mean values for energy intake, body-weight and height for Europeans in the 45-64 years age group and assuming a mean age of 54.5, then there must have been a high level of underreporting. Using these mean data from the 1997 National Nutrition Survey, the ratio of Energy Intake: BMR is 1.4 for the men and 1.2 for the women. 5 Overall, the participants were aware of public health organisations, but they had a low awareness of their health messages. There were several comments in the questionnaire from subjects stating that they felt that they did not need to adhere to messages from any organisation, because they already knew what they should be doing to achieve a healthy lifestyle. However, we did not ascertain from where they got this knowledge. In a survey of healthy lifestyle issues for New Zealanders over 60 years of age, it was found that most people thought that doctors were the most important sources of health information, followed by relatives, friends, books and magazines. 17 The group of adult New Zealanders in the present study had a healthy lifestyle that was not associated with a high awareness of public health messages, suggesting that other sources of health information are more readily available to them. 
